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Amendments to the Claims 

The following listing of claims will replace all prior versions and listings of the claims 
in the above-identified application: 

LISTING OF CLAIMS: 

1 . (Currently amended) A computer-implemented m ethod for imaging of the 
properties of at least one a scattering target medium, comprising: 

generating a first vector of measured data and a second vector of measured data, the 
first vector of m e asur e d data b eing indicative of energy emerging fi*om the at least one a 
scattering target medium, the second vector of m e asur e d data b eing indicative of energy 
emerging fi-om the at least one scattering a target medium, the emerging energy substantially 
originating fi-om at least one source directing the energy into th e at least one scattering target 
medium; 

normalizing a difference between the first and second vectors of m e asur e d data 
according to a ratio of: (a) a difference between the first and second vectors, to (b) the second 
vector : and 

solving a modified perturbation formulatio n -equation o f the-a.radiation transport 
inverse problem for a relative change between a known property of a reference medium and 
fee-a.corresponding unknown property of the at least one scattering a target medium, wherein 
the modified perturbation equation relates the normalized m e asur e d data difference and a 
vector of reference data for the known reference medium to the relative change in the 
property, the vector of reference data being indicative of energy emerging firom the known 
reference mediu m: and 

generating an image of the at least one scattering target medium, responsive to the 
solving, 

2. (Cancelled) 
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3. (Currently amended) The computer-implemented m ethod of claim 1 wherein 
energy sources and energy detectors are configured in corresponding source-detector pairs for 

the at least one scattering target medium and the reference medium, and the modified 
perturbation equation has the following form: 



W •(5k = <51, 



where fee(5x is a yector of the relative changes between the a known property of the 
reference medium and the corresponding unknown property of the at least one scattering a 
target medium, for corresponding volume elem e nts of th e r e f e r e nc e m e dium and th e target 
m e dium, th e volume e l e m e nts b e ing an imaginary grid of contiguous regions forming a 
repr e s e ntation of th e targ e t medium and refer e nce m e diimi, 

W^,-W, is a weight matrix describing the influence that each of a plurality of volume 
elements of the reference medium has on energy emerging at a point on the reference 
medium;^ 

i. J, is the vector of reference dat a indicativ e of e n e rgy e m e rging fi"om the ref e r e nce 
medium; 

(I^) ^ is an element of I, for an ith source-detector pair of the reference medium:? 

I iris an element of t he first vector of m e asur e d data for an ith source-detector pair of 
the at least one scattering target medium corresponding to the /th source-detector pair of the 
reference medium; a nd 

Jo Ig'is the second vecto r of m e asur e d data; 

is an element of 1^ for the ith source-detector pair of the at least one scattering 
target medium: 

( Sl^ ) ^ represents a change in the vector of reference data for the ith source-detector pair 
of the reference medium: and 

Sl ^ represents a change in the vector of reference data for all source-detector pairs of 
the reference medium . 

4. (Currently amended) The computer-implemented m ethod of claim 1 wherein the 
h -normalizing the difference between e f the first and second vectors s etfref 
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measur e d data comprises compris e determining a ^th e natural logarithm of fee-a quoti e nt r atio 
of the first set -vector o f measur e d data t o and the second vector set of measur e d data . 

5. (Currently amended) The computer-implemented method of claim 1 wherein 
energy sources and energy detectors are configured in corresponding source-detector pairs for 
the at least one scattering target medium and the reference medium, and t he modified 
perturbation equation has the following form: 

Si = w^Sx 

where &Sx-is a vector of the relative changes between the a known property of the 
reference medium and the corresponding unknown property of the at least one scattering a 
target mediu m for corr e sponding volum e elem e nts of th e r e fer e nce medium and th e targ e t 
medium, the volume e l e m e nts being an imaginary grid of contiguous, nonoverlapping regions 
forming a r e pr e s e ntation of th e targ e t m e dixmi and reference m e dium , 

W\is a weight matrix describing the influence that each of a plurality of volume 
elements of the reference medium has on energy emerging at a point on the reference 
medium; 

(WXj is an element of for an fth source-detector nair of the reference medium and 
a /'th volume element of the reference mediimi:;: 

I, l^is the vector of reference dat a indicativ e of energy emerging fi-om the r e f e r e nc e 
m e dium; 

(I,), , is an element of I, for the /th source-detector pair of the reference mediums 

I lis an element of t he first vector of m e asur e d data for an /th source-detector pair of 

the at least one scattering target medium corresponding to the /th source-detector pair of the 

reference medium: a od 

h lo the second vector; 

(IqX of measured dat a is an element of In for the /th source-detector pair of the at least 
one scattering target medium: and 
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SI' is a vector representing a relative difference between the first and second vectors 
that is mapped onto the reference medium . 

6. (Currently amended) The computer-implemented method of claim 1 wherein the 
unknown p roperty which is solved for bv the solving includes i s at least one of an absorption 
coefficient and a scattering coefficient. 

7. (Currently amended) The computer-implemented m ethod of claim 1 wherein the 
first and second vectors vootor of measur e d data and s e cond v e ctor of measur e d data are 
obtained fi-om one scattering targe t medium . 

8. (Currently amended) The computer-implemented m ethod of claim 1 wherein the 
first and second vectors v e ctor of m e asur e d data are is obtained fi-om different a first targ e t 
and th e s e cond v e ctor of m e asured data is obtain e d fi-om a s e cond scattering t arge t mediums . 

9. (Currently amended) The computer-implemented m ethod of claim 1 wherein the 
first and second vectors v e ctor of m e asur e d data are i s obtained at different time instants to 
provide dynamic imaging data of the at least one scattering target medium a first instant in 
tim e and th e s e cond v e ctor of measur e d data is obtain e d at a second instant in time . 

10. (Currently amended) The computer-implemented m ethod of claim 1 wherein 
the first vector of m e asur e d data is obtained at a first instant in time and the second vector ef 
measur e d data is represents a time averaged mean of a plurality of measurements. 

1 1 . (Currently amended) The A computer-implemented method of claim 1 fiirther 
comprising generating a cross-sectional image an imag e r epresenting the cross s e ctional 
relative changes in the property. 

12. (Currently amended) A system for imaging of the properties of at least one a 
scattering target medium, comprising: 
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means for generating a first vector of measured data and a second vector of measured 
data, the first vector of measured data b eing indicative of energy emerging fi-om the at least 
one scattering a -target medium, the second vector of measur e d data b eing indicative of energy 
emerging from at least one scattering a -target medium, the emerging energy substantially 
originating fi-om at least one source directing the energy into the at least one scattering t arget 
medium; 

means for normalizing a difference between the first and second vectors of m e asur e d 
dat a according to a ratio of: (a) a difference between the first and second vectors, to (b) the 
second vector : and 

means for solving a modified perturbation formulation equation of a fee radiation 
transport inverse problem for a relative change between a known property of a reference 
medium and a.the corresponding unknown property of at least one scattering a rtarget medium, 
wherein the modified perturbation equation relates the normalized difference m e asur e d data 
and a vector of reference data for the known reference medium to the relative change in the 
property, the vector of reference data being indicative of energy emerging from the known 
reference mediu m: and 

means for generating an image of the at least one scattering target medium, responsive 
to the solving . 



1 4. (Currently amended) The system of claim 1 2 wherein energv sources and 
energy detectors are configured in corresponding source-detector pairs for the at least one 
scattering target medium and the reference medium, and t he modified perturbation equation 
has the following form: 



where cSt ^is a vector of the relative changes between the a known property of the 
reference medium and the corresponding unknown property of the at least one scattering a 
target medium;^ for corr e sponding volume e l e m e nts of the roforonco m e diimi and the targ e t 



13. (Cancelled) 



(I.), 
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m e dium, th e volum e olem e nts b e ing an imaginary grid of contiguous r e gions forming a 
r e pr e sentation of th e targ e t m e dium and r e foronoo m e dium, 

W^,-W. is a weight matrix describing the influence that each of a plurality of volxmie 
elements of the reference medium has on energy emerging at a point on the reference 
medium;^ 

if i-.is the vector of reference dat a indicative of en e rgy e m e rging from th e r e fer e nc e 
m e dium; 

(Ir)f is an element of for an fth source-detector pair of the reference medium:? 

I lis an element of t he first vector of moaour e d data for an fth source-detector pair of 
the at least one scattering target medium corresponding to the zth source-detector pair of the 
reference medium; a nd 

Iq Io_is the second vector; 

(I^)^ is an element of Ip of m e asur e d dat a for the ith source-detector pair of the at least 
one scattering target medium: 

( SIX represents a change in the vector of reference data for the ith source-detector pair 
of the reference medium; and 

Slj . represents a change in the vector of reference data for all source-detector pairs of 
the reference medium . 

1 5. (Currently amended) The system of claim 1 2 wherein the normalizing 
normalization of the difference between the first and second vectors sets of m e asur e d data 
comprises compris e determining tbe-a .natural logarithm of a ratio the quoti e nt of the first 
vector set of measur e d data to and the second vector sot of measured data . 

1 6. (Currently amended) The system of claim 1 2 wherein enerev sources and 
energv detectors are configured in corresponding source-detector pairs for the at least one 
scattering target medium and the reference medium, and t he modified perturbation equation 
has the following form: 
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where ^§x-is a vector of the relative changes between the a known property of the 
reference medium and the corresponding unknown property of the at least one scattering a 
target medium for corr e sponding volum e e lem e nts of th e r e fer e nc e medium and th e targ e t 
m e dium, th e volume el e m e nts b e ing an imaginary grid of contiguous, nonoverlapping r e gions 
forming a r e presentation of th e targ e t m e dium and r e f e renc e m e dium,; 

W, W'. is a weight matrix describing the influence that each of a plurality of volume 
elements of the reference medium has on energy emerging at a point on the reference 
medium; 

(W', ),-r is an element of for an ith source-detector pair of the reference medium and 
a /th volume element of the reference medixmi:? wh^ h 

i.js the vector of reference dat a indicative of energy emerging from the reference 
m e dium; 

££.X is an element of I, for the /th source-detector pair of the reference medium;? 

I lis an element of t he first vector of m e asur e d data for an /th source-detector pair of 
the at least one scattering target medium corresponding to the /th source-detector pair of the 
reference medium: a nd 

Iq^ is the second vector; 

(I^), is an element of Iq of m e asur e d dat a for the /th source-detector pair of the at least 
one scattering target medium: and 

(SI' is a vector representing a relative difference between the first and second vectors 
that is mapped onto the reference medium . 

1 7. (New) The computer-implemented method of claim 1 , wherein solving the 
modified perturbation equation comprises mapping the normalized difference onto the 
reference medium. 
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1 8. (New) A computer-implemented method for imaging of tiie properties of at 
least one scattering target medium, wherein energy is directed into the at least one scattering 
target medium using a plurality of energy sources, and the energy as it emerges from the at 
least one scattering target medium is detected using a plurality of energy detectors, the 
method comprising: 

generating first and second vectors of measured data responsive to readings from the 
energy detectors; 

generating a reference vector from a reference medium that models the at least one 
scattering target medium, based on energy directed into the reference medium by a plurality 
of energy sources that model the plurality of energy sources of the at least one scattering 
target medium, and based on energy detected from the reference medium by a plurality of 
energy detectors that model the plurality of energy detectors of the at least one scattering 
target medium; 

calculating a normalized difference between the first and second vectors of measured 
data according to a ratio of: (a) a difference between the first and second vectors, to (b) the 
second vector; 

calculating a difference vector based on a product of the normalized difference and the 
reference vector; 

solving a perturbation equation using the difference vector to obtain a vector 
representing a property of the at least one scattering target medium; and 

generating an image of the at least one scattering target medium based on the vector 
representing the property of the at least one scattering target medium. 

1 9. (New) A medium on which computer code is embodied, the computer code 
being executable by a computer to perform a method for imaging of the properties of at least 
one scattering target medium, wherein energy is directed into the at least one scattering target 
medium using a plurality of energy sources, and the energy as it emerges from the at least one 
scattering target medium is detected using a plurality of energy detectors, the method 
comprising: 

generating first and second vectors of measured data responsive to readings from the 
energy detectors; 
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generating a reference vector from a reference medium that models the at least one 
scattering target medium, based on energy directed into the reference medium by a plurality 
of energy sources that model the plurality of energy sources of the at least one scattering 
target medium, and based on energy detected from the reference medium by a plurality of 
energy detectors that model the plurality of energy detectors of the at least one scattering 
target medium; 

calculating a normalized difference between the first and second vectors of measured 
data according to a ratio of: (a) a difference between the first and second vectors, to (b) the 
second vector; 

calculating a difference vector based on a product of the normalized difference and the 
reference vector; 

solving a perturbation equation using the difference vector to obtain a vector 
representing a property of the at least one scattering target medium; and 

generating an image of the at least one scattering target medium based on the vector 
representing the property of the at least one scattering target medium. 
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